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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a column redundancy control circuit for a 
semiconductor memory, in which the number of elements and a chip size are reduced by 
drastically simplifying a circuit for replacing a faulty column by a redundancy column. SOLUTION: 
In an address multiplex DRAM where a row address precedes a column address, the column 
redundancy circuits, which have a latch circuit where plural fuse elements presenting faulty states 
of the plural row areas are connected with a common node or discharge node in parallel via 
selected transistors, are made to operate by using a higher bit of the row address as an area 
address of a column selection line divided into the plural row areas, then only one latch circuit 
has to be arranged to the plural row areas, therefore, the circuit configuration is drastically 
simplified by reducing the latch circuits, which have conventionally been arranged for individual 
fuse elements, to only one latch circuit to one bit of a faulty column address, and this makes it 
possible to reduce the number of elements of the semiconductor device and reduce a chip size. 
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[ o o 4 6 ] i ^atoxwizflii t x-xmwy 

FWX<7)±{i3b*"yF, R7J 1 ;SR9<7)f 3-H§tut 
i»^«M#B0J!SB7iZ)VYf*lJ&»lO]&« "H" (Cfr 
9< ffett "L" fcfcfcCfcteJ;!), 5-yf-0Bfc***i 
5 SfflCOt a-XfRFO^-f 1 ^tmmtlh . £ 
;t. MW&fCTL# "H" (CftWf (5vffl»3&« 

CO t a - XjfcftffllBr 3 fit V > 4 t± . 
cOtfcbOutii "L" . SfilL-CVtfUf "H" 

[ o o 4 7 ] as i commmmmt t .i-xshro? 

7^l38&<om<0#BiJi. «f^n^I$<0*£*«S- 
**)\sh=7y ; JXfQl OJb^Ql 7) SrftLT^ay 



tA-XtfprfcfcWnv^vtiaB*, 
^7 F WX<?> 1 h'-y F ictf LT 1 OiO&CfS £ 2: 

[ 0 0 4 8 ] ifc, §& 1 £Jt<9JgffiCffi£ t a-X*F 

mttimmr f ux t ix . 7- assw-i 

077F1/X<0±ftb'7 h*>ffllr^*l5itTj>S t £ 
£0 J: d (CD7««88jW7 F>X<±a77 FWXcO-gST 
ftfifefe, 0"77KUX3&«A*S<TiUr*5A5L*PJS 
fcffl^MliTOMr 7A7 K I/^coai^*TOtl» . 
[0049] Mxii'DRAM^^TV-HISSra^W 
t^tt-ft;1--S.Jt^A^tl.RAS(Row Address Strob 

-^<DrtV^ftl*»5S:St(?tl>C AS (Column Address St 
robe)7 KUXS:*a«7 H U-XtVSrft LT^^Jt 
A^7I>7 Kl^XV;l/f-7V«y^X^fflV>4)tLl), 
[0 0 50] £<7)t#, RAS7HkX*>feCAS7K 
l/XtTcWBUi. DRAMcOft^T'l 07/#ggO 
«bWaeS*lT^4. ta-X^ftLTffMlS 

y-KPR cry f-v -y$fut«?tw vs»m)M(c 
tio. 5i-mm.i. oi-yfm&mmtf'mx'h 

[00 5 1 3 L* l L, ^A^9^7h*VXJiO'>7HW' 
XCJt^T. 1 07/#SSSix-CA*$fLl.*7A7 
HUXklt»S*L«fcft, *5i.7r-*VX!SfASj5n* 

ifKJiTfi^^ArKVxJiltgLT^*. fct, 

*wnxn T9 -txmmzm-i mmmm^mmit^K 

■yf-@i&Hfi9#Sixl»«E^^t^a?lS:cj: 0 . 

[oo52] mz, m3zm^xm2<r)$mmBm 
h t j.-xm^Fw? ••/ "hmmmz^xmmti . 

II 3 t^t b a - X*? «0 5 >y ■f-BHTli , 0 1 ^ N f- 
•V^b7y> J X^Q2^^4§^ y-FPRt^jl 
/-h'A*TO$ilt, -frcOZ-FPRt^O. £co 

i ojbmQi7frh%&tj.-xm=F<7)msihyyi;x 

fbflffllz. &l®CDNfr*!V'hyy : y'X?Q20Tj 
l£Q2 7tf J ttl J ?iX\M3\lZfflfii£ix. tfz. Nf-v*/P 
h7y>-'X^Q2 0BMQ2 7cO7'-h(l. SlJSPfi^C 

[ o o 5 3 ] ii i cob x-xwtm v+mm-ii. m 

»ifCTLA« "L" "H" tSBfktSR. H 
P RC0fl3t t ftii y - KACOm^*^ >-tt»-C0 N + * 
;kb7y^'X^Q2SrftLT4t^§ai»„ £<0t^. & 
«/- HP RcOftfiJiVddT'J)!.* 5 . KAti. 
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[00 54] ;cA ( fc3&tt®?y-h'PRfc£5I/-H 
AOlW#£W2ililti\ ««5«ffiVsst®C«L^*jl 
/- YA&l\$-ft>tiXS- K P R<9«ffl#$»S£fc 

*>fe-fHlW5«y^HIKW)aj*Out*« "H" 

mmt^mmi. m3izmw>2<r)mmwm 

[0055] 03 (CiStt i-Xff«7 7 

tt. Hioy-FPRtSjiy-HAt^-ft^t. II 

^3;hfcNf-**;WK5yi'*X*Q2 O7 1 >MQ2 730> 

4»=Srl»8flm^7^>'^>7y> ; x^^iiJLT, * 

"l" "h" fc^ft-rsie. /-HPRt^aiy- 

K AOtffiffiTKft o 7- K P R^mfiffiTSr 
[ 0 0 5 6 ] 04 2rffl^rm3«HS£omiCffi 
H3«HSfe«^(73ti-X^07-yf-I118S{±> W.2 

<mmmmt m&z, $ 1 <mmmm l zmhWs 

fcjjrf t a-XH^GO? 7 f-mssti, 0 1 fc^-ft a- 

?Q2#6fc£$fU y-KPRfciiaiy-KA^-ft 

[0 0 5 7] U>U 8S3tf>38ttf>$JirCfcL 05 fcjj* 

«^S%JSBBi:#$:S . 0 5 t*t«iJ»?fl# 
^HIKTJi, 01 5<D3AJ}<7)ANDy-htf4XJl 
OANDf-M:lli^^, 4A*?)1-9 < !:LT» 

[0058] :«J:5mii Mffff* CTL*« 
"H" CO^O*. *W»iRfi*B0;bSB7tf>Vvffh. 
frlof "H" tf Sit^-C^S. Hit 
*S»t4 Nf-r ^ f- 5 y s/*^ ? Q 2 <Dfa#J£ % 0 5 £fc 
miBMHRfc*£Om&>4 A^JAND^'- f^A^ 
<J0 1 ofclWHS^C T LSrfflV^ C t fc J: 9ft#3tf& 

a-X*^<05«yf-IflI»-Cli, y-KPRfc^iiy-F 



t a-xi^7 7iM»)i!)fw s yymmme 
t*t. wma^cTL** "H- fiwus 

^B07!;SB7COV^*>10^ "H" fc^O, 

"l" "h" imtihtit. 

I 0 0 5 9 ] «fc, 0 7 fcJBV YCS4 OlQt^Jlfcffi 

^sonjgomitit^t. y-HPRS: "h" cru 

/l^yi^Q 1 B*^&SSS2<7);W yf-yXh? 

[0 0 60] Pf-^^h^y^^QiB^y-htc 
JiMWI* P R c #A;Jj $ iiS . £ ; "CWWa* PRC 
tt, @8t3jr$-A3fc2gtfM WW I 8. I9*>Jf> 

[0061 ] £40£lt«>7|gn£ffi& t a-XSW? 
7 ^0ffi4>flJ«Hif P RCii, T L#5 vf- 

^tm3^ife^®ffi^i>^T. SlJWfi-tCTL** 
"H" "L" icSHtWU*. 0 5 O A N D y— h S: 

itixmssm^B omB i wttifr 1 o (fM 

SISifi^B i tow;) "H" frh "L" 
[ 0 0 6 2 ] icot # , 0 4 £^-T3g 3 <^WMW>Z 

ffii. t a-xif«7 7 f-ms&T'ii, p-f-r **- h v y 

^^QlttlBlffiKS^CTL** "L" t^rfltfltfet* 

gWxif, -e^Pf-v^h^y^'X^Qli:. fflii 

(QlOTbMQl 7W^-fix^lo) hSr^LT. Vdd 

[006 3] £*ufr|iMH-4fca6fcli, Pf-^^Ph^ 
y^'X^Q 1 BS-^LTtf*>*i5«WI^PRC(cJ:S 

XfQlZft LX'ifhilWm^C TLtiSTUf- 
v-Vmb<r>9A $>7frt>mt>-£&J:ol l Z'ftH££ 

074^t^4i?)^^S^I.t A -XS7-« 
5 7 f-EIIMrfcJt * P f- + ♦A' h 7 y ^ ^ Q 1 B lir 
tfSfeft t»»t ^tist t <0T A S . 
[0064] WWi-tPRCCJ: 67*y f-r-SW6« 
*M sy^(i. ctl*< "L" (;=5r-5t*^08t^-r 
MUW^^lSHK^L-CflOmfS^B i *> 

AND0fS{±, CMOSf^atliNANDIalfSfc^yn' 
-ft <mfr&hitTBi&t hZ\h tfX% h COX , H3 



i o o 6 5 ] 354 «ra®tfscffi& t a.-xn^m 
ctl^ -H" izztummmmm bot^sb7co^ 

mziL*>tffhtz#>. P^^VYyy'JX^Ql BCO 
[0 0 66] %->XfflmWmB0ftW.B7<7)\^-fh 

C T L<n±h±tf 0 ) (CRM 1 T 5 •yf-HHKOHtfJ O u 
t# "H" -e^mWRMMc. StfJfJPft^-PR 

CfciOPf-^/l^ys^Ql B#3S>£;r7L 
Ti. 5-yf-0»<Da}*Outt:{^ftS4t=5rV\ - 

Outii "l" <n&tx%&. 

[0067] fflWWTLtf "L" KaWLPf-** 

;l> h 7 y i>x 7 q l jjfct y *t<IR fcsjf -> f i> . 0 9 izftfk 
ItiXoizPT-T^tlbyy^^Ql BeoftMi^P 
RCtt-feoS®SI^;:4VF#*fctf>, Pf-v *^ 

out<i. p^*;uh?yy'77Qi b^hwi^p 

R c *>4 0 tz m IX 4*>T**I> zkiz%&. 

[0068] mz. 010, 01 itfflv^T»5«aat 

T'J^-^-^^JPfi-^PRCSrfflV^ffV^ 7>yf-0 

B^fflSttfttwiHS^cTLt^Tffa. mwmp 

F P RttVddfcT U f^-i^flS . 
[ 0 0 6 9 ] 0 1 1 0*>f 5 y?&miZ7jkt£ o fc . «j 
«Ki#PRCA« "H" fc*0Pf"+*/I'h5>'^^Q 
1^71^ *JWi-^CTL$r "H" fcU 05fc 

HUXO±ffl3 t'-y hSrfflV^-C^J^^fi-^B 0ft£B 
7^)i^io* "H" ttl>. ioidfcUTaH? 

-^*$*lfc/-KPR«t*-X^£:frLTVssfcft 
"L" fcfc*. 

[00 70] itz. Ni-?j-)Uh7y ; Jx?Q5(7)7-*- 
>i\~yyy'x^Q5i,t^yt^ r ). N*-**/n»?ys> 

X?Q4l±4 yj<-?I Ito&tfW "H" Sr^-Mcg 
A-7I 1 tPf-^^h5yvX^Q3T5«y^§il 
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"h" ttffi*<aj*$^*. *-9*c5?f-BiM>aiao 

utlilMffi^CTLfcHML-r "H" fclWfcti. 
[007 1 ] hi-X3IWWBrS*iTV^S*^ttt, 
y-HPRttVddtr'Jf-+-^S*lfc "H" IfcWt 
8$ix, tit. N^^h^y^'X^QS^y-ht 
•HJHWRC4) "H" *«A*tf*l4W, N***^ 
F5yy'77Q5{i:^>-t^S*\ Nf-+*;H»5J^ 
77Q4[4. ^A'-^I l(D\iij}<n "L" 

y a- 7 I 1 1 P f-ir h y y =JX 7 Q 3 1'7 >y f - § 
fitz "L" «ttWtt*Sjh.4. 
[0072] 01 0fcSrtt*-XiK^>5«yf-iail 
tt, S"Jffllft#CTLSr "L" fcHLTt««i#PRC 
(?) "H" )WHt^$ixTvxh.tf. P1-\wVYyyV-x9 
Q3. Nf-r7-/kh-7y> ; 7.7Q4. 

t*> "H" Xii "L" ^fijy*5#i6<0f. ta-X*F 

CTL^> "H" <7)OTb1^PRC^ "H" ^iSJ:05a< 

t s c t iz x <ommwMm$fri z t ^-c# t . 0 

l0^-rta-XS^7-yf-HISSt:tJV^, MffiHS 
•^•PRC^ "L" t-tfttf^-yf-HK^JfcftOuttt 
"H" X{4 "L" ««»KWC36»36»i3fe-rt!«|g-tPR 

commix "l m {;^i> 0 

[0073] tLht j.-Xm?(Oy vfBR^IIUt^a 

[0074] t=5rip*>s »2 JbS*5 (^Jt<^»(C*J 
a-XJR^ *qaR h 7 y ^'7. 7 IX 7- H P R 

•y htctf Ut 1 o^tC-fS Ib.izX'Ohy y : JX9W 
itm Ls f"y 7"1M X^^/ht Sit * 5 T- & S . 

[0075] 112^^5 (ommmmizts^ 
x.trn vmmmbmmtzimcov'ymzmi- 
zmmssiTvuxtiz. ^-mtmm-thu^r 

[ 0 0 7 6 ] *muime>mk<mmizmfez 
t'7«. mmm<TYi>xk ixm^zwrv 
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[ 0 0 7 7 ] 4fc,f& 1 J^H 5^0t««ttfc*JV^ 

x - n ^faw^mmsriat* fc ix t * -x 

*<m*mm%mmi%^mx-m* 
mixm&t&zttfxzi* 

[00 783 

T 1 0»«*fitfi*£«l« t . y XE 

[01 ] SHOHtt<0JgilfcffiSta-X*?O7«yf- 
[ 0 2 ] m 1 cOH*cOJ^BEt=ffi -6 1 x-XIW 5vf 

[03 ] %2nmMmmm&tx-xm<7)y<>i- 

[04 ] »3«SOlW»B«K:«*t*-^*W)5 -yf- 

O*fj££*-f0. 

[06] m?>mmmmte&z,t3.-xm<vyyi- 

[ 0 7 ] Jg4 OSIft^JBtffi & t A -X*7 y -y f- 



[08] $4agat®OT£ttiffiMSftOT^IW 

[09] »4*>|lil0Jt»fcffi4t 

[0 1 0 ] g 5 a90t«)£!i£ffi6 t a-X*F05 7 

[01 1 ] H50^ifi«M^I»t A -Xf|^7>y 

[01 2] fl!3|W)ta-X3IW)5yf-|g»<?)«l£*^ 
*H. 

[01 3] fi6*^5A5U««»EIHW)fllifi*jirfXo 
•y?0. 

[014] fe*coimm yumzt 

3 * 5 iOE£W»GIBW«JJc£ Xo y 9 0. 

[01 5] ^*co^s^m^«@sg^^^^-r 
[016] «*<7)itic^t jl-xs^co^ 7 

i- 



1 0-*5Af3-^ 

2 0~2 7"t A -X7«y^HlK 

3 0-TFl^JtRfS 

5 0-5 7-o^-f3-^ 

6 0-66-hi-X7 -yf-ElS&P 
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